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The supporting information provided in this document includes a summary of the different sources11
of data errors and their relative weight to the results. Furthermore, the information presented here12
demonstrates that (a) the resistive vertical structures (stripped pattern) observed in the inversion mod-13
els shown in Fig. 8 are inversion artefacts rather than authentic pipe-like gas hydrate structures. (b)14
Improve our understanding of the lateral extent of the artefacts, and (c) illustrates the effect of changing15
the spatial regularization (horizontal to vertical penalty) on the inversion model. The models presented16
in Fig. 3, highlight the importance in selecting an adequate regularization scheme, that is as important17
as the quality of the data to produce geologically plausible CSEM inversion models (Constable et al.18
2015).19
• Table 1: A summary of the different sources of data errors and their relative weight.20
• Figure 1: synthetic forward and inversion models of Vulcan towed receiver.21
• Figure 2: Vulcan inversion with a vertical exaggeration of ≈ 20.22
• Figure 3: Vulcan inversions with increasing spatial horizontal to vertical roughness regularization.23
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Table 1. A table summarising the different sources of data errors and their relative weight/importance to the
results. The relative weight is given in a scale ranging from 1 to 5; whereas 1 denotes the lowest level of error
importance, and 5 is the highest level of error importance to the results. The weight of each source of error
was determined by 1-D and 2-D forward and inverse CSEM modelling, as well as navigational perturbation
analysis, as described in Attias et al. 2016 and the main text. These errors were quantified as best possible and
accommodated by the error structure of each inversion performed in this study.
Source of error Relative weight Evaluated by
OBE arms orientation 1 1-D OPRA inversion (see Attias et al. 2016)
OBE position 2 1-D forward models (see Attias et al. 2016)
DASI clock drift 3 2-D inversion models (see Attias et al. 2016)
DASI dip, azimuth, altitude 2 Perturbation analysis (see Attias et al. 2016, and main text)
DASI waveform 5 Vulcan 2-D inversion models (main text)
Vulcan roll, pitch, altitude 4 Perturbation analysis and 2-D inverse modeling (main text)
* OBE = Ocean bottom electrical field receiver.
* OPRA = Orthogonal procrustes rotation analysis.
* DASI = Deep-towed active source transmitter.
* Vulcan = Fixed-offset towed electric field receiver.
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Figure 1. Synthetic forward model used to simulate Vulcan towed electric field receiver data. (a) A synthetic
forward calculation was performed based on Vulcan towline 1n geometric configuration as well as data and
frequency coverage. In this model, a 3 Ωm pipe-like structure (CNE03) is embedded within a background
resistivity of 1 Ωm. (b) Inversion model based on the synthetic data derived from (a). Gaussian noise (4 per cent
and 5 per cent to the Ey and Ez data, respectively) was added to the data resulting from the forward calculation,
similar to the uncertainties applied to Vulcan line 1n real data inversion (Fig. 8c and Table 1 in the main text).
The inversion model is fit to an RMS of 0.9 with an error structure of f 4 per cent and 5 per cent in amplitude, and
2.29◦ and 2.86◦ in phase for the Vulcan Ey and Ez data, respectively. To ideally visualise the CNE03 resistive
anomalous structure, the vertical exaggeration (VE) of this model is ≈ 40, consistent with the inversion models
presented in the main text (Fig. 8). The synthetic inversion model shows that the 1 Ωm background resistivity is
disrupted by a vertical (resistive) striped pattern. Thus, this synthetic model validates that the striped pattern is
an artefact of the inversion rather than real pipe-like gas hydrate structures. The main CNE03 pipe-like resistive
structure was resolved adequately.
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Figure 2. The Vulcan inversion result shown in Fig. 8c, displayed here with a vertical exaggeration (VE) of
≈ 20 instead of ≈ 40, and with unsmoothed inversion colour scheme (quadrilateral mesh is visible). Note that
the striped pattern observed in Fig. 8c is not distinctive in this form of model presentation. Alternatively, the
moderate resistivity (1.5–2 Ωm) in the top part of the model extends primarily laterally and well constrained
within the first ∼25 m beneath the seafloor. We note that below ∼860 m depth (masked region), the model
sensitivity to the data declines dramatically. Therefore, based on our defined Jacobian sensitivity percentage
cut off (<60 per cent), we excluded this region from the models presented in the main text, which for ideal
representation of the models have lead to a VE of ≈ 40. The circles denote the positions of the CSEM source
(DASI), and the positions of the towed receiver (Vulcan) are indicated by inverted triangles.
6 Attias et al., (2018), Supporting information for Geophys. J. Int.
D
ep
th
 (
m
)
D
ep
th
 (
m
)
H:V = 1
0.5
1
1.5
2
2.5
3
R
es
is
tiv
ity
 (
Ω
m
)
D
ep
th
 (
m
)
D
ep
th
 (
m
)
0 2 4
Distance along towline (km)
1 3 5
750
800
850
750
800
850
750
800
850
750
800
850
(a)
(b)
(c)
(d)
CNE03
CNE03 H:V = 20
H:V = 40
H:V = 80
CNE03
CNE03
Figure 3. The Vulcan inversion models for towline 1n, with increasing spatial horizontal to vertical (H:V)
roughness regularization from 1 to 80. Four H:V roughness penalty weights were applied; (a) H:V ratio = 1,
(b) H:V ratio = 20, (c) H:V ratio = 40, (d) H:V ratio = 80. With an increase in H:V ratio, the resistive striped
pattern is gradually reduced, smoothed laterally, and constrained to the top part of the model (∼725–∼750 m
depth). Furthermore, increased H:V ratio significantly diminishes the magnitude of the CNE03 resistive anomaly
(progressively from top to bottom), which is inconsistent with all of the inversion models presented in the main
text that were performed with an H:V ratio of 6. In (c) and (d), the resistivity at the deepest part of the model
(∼830–860 m depth) is strongly enhanced. We consider this lateral resistor as a false positive feature since it is
within the GHSZ, but no seismic blanking zone or P-wave velocity anomalies were detected (Westbrook et al.
2008; Plaza-Faverola et al. 2010).
